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Abstract
Background: Changes in resident duty hours in Europe and North America have had a major impact on the
internal organizational dynamics of health care organizations. This paper examines, and assesses the impact of,
organizational interventions that were a direct response to these duty hour reforms.
Methods: The academic literature was searched through the SCOPUS database using the search terms “resident
duty hours” and “European Working Time Directive,” together with terms related to organizational factors. The
search was limited to English-language literature published between January 2003 and January 2012. Studies were
included if they reported an organizational intervention and measured an organizational outcome.
Results: Twenty-five articles were included from the United States (n = 18), the United Kingdom (n = 5), Hong
Kong (n = 1), and Australia (n = 1). They all described single-site projects; the majority used post-intervention
surveys (n = 15) and audit techniques (n = 4). The studies assessed organizational measures, including relationships
among staff, work satisfaction, continuity of care, workflow, compliance, workload, and cost. Interventions included
using new technologies to improve handovers and communications, changing staff mixes, and introducing new
shift structures, all of which had varying effects on the organizational measures listed previously.
Conclusions: Little research has assessed the organizational impact of duty hour reforms; however, the literature
reviewed demonstrates that many organizations are using new technologies, new personnel, and revised and
innovative shift structures to compensate for reduced resident coverage and to decrease the risk of limited
continuity of care. Future research in this area should focus on both micro (e.g., use of technology, shift changes,
staff mix) and macro (e.g., culture, leadership support) organizational aspects to aid in our understanding of how
best to respond to these duty hour reforms.
Background
Patient safety concerns and interest in improving the
work life of medical residents have led to duty hour
reforms in a number of countries. Resident duty hour
reforms and the European Working Time Directive have
stimulated research to assess the impact of policy
changes on clinical outcomes, patient safety, and resi-
dent training [1,2]. The internal organizational dynamics
of health care settings are also being altered to compen-
sate for these duty hour changes. However, to date, no
systematic review detailing organizational interventions
implemented in response to duty hour reforms is avail-
able to provide guidance for leaders and researchers.
To that end, this paper summarizes reports on organiza-
tional interventions that have been made in direct
response to duty hour reforms.
Organizational challenges arising from reforms
The major emphases of research examining the conse-
quences of duty hour reforms have been patient safety,
resident training, and resident well-being. However,
some of these studies have also examined aspects of
organizational functioning affected by duty hour
reforms, including costs [3-5], policy compliance [6-11],
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changes in work processes [12-17], and faculty satisfac-
tion [14,18-20]. The majority of these studies relied
solely on survey results related to staff perceptions of
the impact of duty hour reforms; only a few assessed
measurable, objective organizational outcomes
[4,5,10,16].
Duty hour restrictions pose challenges for institutions
for many reasons, including the need to restructure phy-
sician and other staffing to provide continued coverage
for patients, the persistence of organizational cultures
that promote working long hours and devalue compli-
ance, and the financial implications of the restrictions.
There are also concerns that reduced duty hours will
limit residents’ ability to experience a broad range and
number of clinical situations, reducing the value of their
training experience. Further, duty hour reforms chal-
lenge the dominant professional cultures in some orga-
nizations, where working long hours is viewed as a “rite
of passage” [21] and as a necessary means of gaining the
range of experience needed to ensure effective training
[22,23]. In fact, some organizations may permit residents
to violate duty hour restrictions in order to gain experi-
ence or perform their work thoroughly [24]. These vio-
lations may conflict with management efforts to comply
with operational, financial, and regulatory demands.
Grey literature reports from European Union (EU)
countries have focused on variations between countries
in the implementation of duty hour restrictions [25].
A report to the General Medical Council explained that
duty hour restrictions have been difficult to implement
and have created many organizational challenges. In
that report, hospitals in the United Kingdom are
reported to have a greater commitment to the culture of
requiring long duty hours and are subsequently defying
the new policy [21]. Studies from the United States
show that the rates of individuals reporting non-compli-
ance with the restrictions range from 13% and 18% [6,7]
to 64.6%, 83.6%, and 90% [8,26,27].
Several studies have highlighted issues related to
compliance with the duty hour restrictions. For exam-
ple, in one US study, residents said they stayed at the
hospital to complete their patient care tasks despite
knowing they had exceeded the duty hour restrictions
[24]. In another US study, 49% of residents admitted
to under-reporting violations [27]. Non-compliance
was also examined in an EU report on duty hours. It
stated that in Ireland, for example, no hospitals were
fully compliant with the provisions of the work time
directive [25]. The study found that hospitals in coun-
tries where there has been a greater historical focus on
work–life balance (e.g., France and Sweden) and where
trainees have traditionally had a less prominent role in
hospital care (e.g., Italy) have more easily integrated
duty hour reforms [21].
One of the most salient organizational challenges has
been the increased cost of implementing these reforms.
Estimated costs in the United States for extra staff to
cover the workload amount to between $1.1 and $1.6
billion per year [3,28]. Another US study estimated that
transferring additional tasks to a lower-level provider
would cost $673 million, and that using mid-level provi-
ders would cost $1.1 billion [29].
At an individual organizational level, one US study
stated that hiring additional staff to implement program
changes would cost $359,000 [4]. Numerous reports and
comments from professional organizations have also
claimed that staffing changes would increase costs, and
that these increased costs may not be financially sustain-
able [30-32]. One report from the United Kingdom
showed that the use of a consultant-delivered service
would be more costly; however, this was thought to be
balanced by better and faster decision making, thus
reducing patient care costs [2].
In another report, however, Nuckols and Escarce [28]
outline that there would be a cost saving for society if
preventable adverse events were reduced by 2.4%, as
well as a cost saving for major teaching hospitals if the
preventable adverse event rates were reduced by 10.9%.
These reports illustrate the changes that health care
organizations have had to make to their organizational
processes and structures in order to respond to the duty
hour reforms. Many organizations have been faced with
new costs and have had to overcome cultural norms.
These challenges require organizations to find and
implement interventions that offer workable alternatives.
Given conflicting institutional demands and the influ-
ence of internal (i.e., staff and organization leaders) and
external (i.e., regulatory bodies) actors on behaviour, how
can an organization successfully implement the required
duty hour reforms? To examine these responses, we
reviewed research on organizational interventions, high-
lighting their results as well as opportunities for future
research in this area.
Methods
Our literature search focused on identifying articles that
demonstrated a clear organizational intervention – with
corresponding measures of organizational outcomes –
implemented as a response to resident duty hour
reforms and the European Working Time Directive
(EWTD). The search focused on coupling “resident duty
hours” and “European Working Time Directive” with
specific organizational search terms as outlined in
Table 1. Using the terms “resident duty hours” allowed
for the identification of work in the United States,
Canada, Australia, and other countries that referred to
this issue using the term “resident duty hours.” “EWTD”
was also used to capture articles from EU countries
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where terms other than “resident” are used to refer to
doctors-in-training.
The SCOPUS database, which includes MEDLINE,
PubMed, and EMBASE, was used to search the literature.
The search was limited to between January 2003 and Jan-
uary 2012. The year 2003 was used as a starting point
because this was the first year in which Accreditation
Council for Graduate Medical Education (ACGME)
requirements were implemented [33]. The EWTD
changes began in 2004, with full implementation in 2009
[2]. These activities prompted discussions and research
studies exploring the outcomes of instituting these types
of duty hour reforms. The initial search resulted in a
total of 253 articles.
Selection strategy
Articles were deemed appropriate for inclusion if the
research included a focus on an organizational interven-
tion instituted in response to the organizational chal-
lenges created by duty hour reforms. An organizational
intervention was defined “as a purposeful action by an
agent to create and facilitate change in a particular orga-
nizational setting or system” [34,35]. For health care
organizations, these interventions include changes in
policy, practice, shift structure, technology, and person-
nel. Since other studies in this supplement focus on
patient safety [36] and resident well-being [37], studies
that focused only on patient outcomes and resident
well-being were excluded. Articles were included if they
provided measures and data describing health care
improvement with respect to organizational factors such
as costs, effectiveness, efficiency, compliance, coverage,
and communications, and did so in a manner that went
beyond speculative or cursory discussions (e.g., author
discussion of perceived impact). From the initial search,
22 articles were identified that met these criteria.
A hand search of the references in these articles identi-
fied three additional articles. This process resulted in a
final sample of 25 articles (Figure 1).
Data extraction
Upon completion of the initial review of abstracts, two
of the authors (MPL, EO) further reviewed the full arti-
cles and extracted the data. See additional file 1 for the
data used to perform the analysis that follows.
(Although the focus of this paper is a discusson of orga-
nizational outcome measures, all other results (including
individual- or patient-level) are also included in addi-
tional file 1.) The data was then assessed for complete-
ness by the research team, who also discussed the
findings and highlighted the overarching themes found
in the articles.
Results
Additional file 1 highlights the types of organizational
interventions implemented in response to duty hour
reforms. The majority of these studies were from the Uni-
ted States (n = 18), five were from the United Kingdom,
one from Hong Kong, and one from Australia. All were
single-site studies. Of these studies, the majority (n = 15)
Table 1 Terms used in the literature search
Resident duty hours +





















Figure 1 Flow diagram for literature search
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used a post-intervention survey to gather perceptions on
organizational outcomes from residents, faculty, or other
staff involved in the intervention [38-51]. Four studies
used audit techniques to collect data on the measures
[51-54]. Other studies used interviews [39], single-blind
intervention [55], randomized crossover [56], impact eva-
luation [57], program evaluation [58], prospective self-con-
trolled trial [59], data review [60], and retrospective cohort
design [61]. Together these studies assessed organizational
measures, including relationships among staff [39,40,62],
work satisfaction [43,44,58], continuity of care [39,40,
48,50], workflow [49,51,56], compliance [38,42,45,46,
49,51,52,54,57,58,60], workload [40,41,43,52-54,59,60], and
cost [51,61]. Interventions included using new technolo-
gies to improve handovers and communication [42,49,56],
changing staff mixes [39-41,43,51,53,58,61], and imple-
menting new shift structures [38,44-48,50-52,54,55,57-60],
each of which had varying effects on the above-stated
organizational measures.
Technological interventions
A number of technologies were used to optimize com-
munication between health professionals across shifts.
These included a computerized multidisciplinary round-
ing and sign-out system [49], a computerized sign-out
system [56], and a text- and voice-messaging system
[42], all of which were implemented in hospitals in the
United States. These systems were found to help
improve workflow [49], enhance resident efficiency, and
improve continuity of care [56], while at the same time
increasing compliance with duty hour restrictions
[42,49,56]. It should be noted that one study reported
that implementation of a new system resulted in
increased costs [42].
Changes to staff mix
Several US studies described the use of nurse practi-
tioners to accommodate the decrease in resident work
hours. Nurse practitioners were reported as
• having a positive impact on resident education
[39,40],
• enhancing or creating no change in the quality of
care [40],
• reducing reliance on residents [43], and
• helping to deal with issues of compliance with resi-
dent duty hours restrictions [58].
Another US study reported recruiting a hospitalist to
provide additional coverage and described improved
satisfaction within teams and a decreased number of
handovers as a result [62]. One hospital in the United
Kingdom used clinical support workers and found that
these workers reduced the amount of resident-provided
direct patient care on certain tasks (e.g., cannulation,
venepunctures) [53]. Various changes in the staff mix in
hospitals in the United States were also identified as
having a positive impact on the cohesion within units
and with providing a positive experience among the
team [40,62], increasing job satisfaction [43], and enhan-
cing communication between residents and staff [39,41].
One study from the United States reported slightly
reduced costs as a result of the intervention, which used
physician assistants and hospitalists to accommodate the
changes in staff coverage [61]. However, another hospi-
tal in the United Kingdom incurred increased costs as a
result of implementing a modified multi-skilled night
shift team [51].
Innovative shift structures
Many hospitals have altered shift schedules as a result of
duty hour reforms. One hospital in the United States
using a day float system found that this change was
viewed positively by residents and provided enhanced
continuity of care for patients [48]. A variety of the shift
models used in the United States, the United Kingdom,
and Australia were also associated with improved com-
pliance with the duty hour reform requirements
[38,45,47,50-52,54,55,58]. One hospital in the United
States redesigned its residency structure to include
apprenticeship, small team, and night float models;
these changes were associated with positive outcomes
for residents who reported an increase in operative
cases and stable or improved perceptions of caseload
and continuity [57]. However, faculty in the same study
reported increased work hours and job dissatisfaction as
a result of the changes.
Another hospital in the United States developed a sys-
tem aimed at ensuring compliance with the duty hour
reforms that tracked individual residents’ work hours in
real time. When a resident approached the weekly limit,
he or she was dismissed for the required time the
remainder of the week. This system was found to
increase compliance with the restrictions, as well as the
time off between shifts [60]. The use of a night-float sys-
tem was also described in several studies as reducing the
number of hours worked [41,54,59], although another
intervention using a 16-hour shift and a resident in a
night float resulted in no changes to the hours worked
[46]. In one US study, an evening continuity clinic was
implemented to replace a post-call clinic. This system
was viewed positively by the residents, but was deemed
to have a negative impact on the continuity of precep-
tors and access to medical services [44].
Discussion
By examining the interventions reported in these stu-
dies, we can begin to understand how organizations are
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restructuring their work to respond to duty hour
reforms. Many organizations are using new technologies,
new personnel, and revised and innovative shift struc-
tures to compensate for reduced resident coverage and
to decrease the risks associated with more limited conti-
nuity of care. However, it should be noted that the stu-
dies examined were all based at individual sites, and so
their results may reflect a variety of factors that are not
controlled for. As such, the success of these interven-
tions may rest on more than just the extent to which
new policies and work processes provide adequate staff
coverage. As well, the majority of the studies were con-
ducted in academic teaching hospitals, with eight of the
interventions focused on surgical units/departments and
seven on internal medicine. Most were implemented in
single units or departments within a hospital, rather
than hospital wide. Comparisons across these studies is
difficult, given that the studies did not all provide the
level and type of information that would allow for gen-
eralizations to other organizational contexts.
A number of the studies examined reported on out-
comes related to patient safety, as well as organizational
changes. For example, no significant differences in the
number of reported incidents were attributable to a
computerized rounding and sign-out system [56]. In
addition, no change in patient mortality was associated
with a number of described interventions [38,47,57], and
no change in length of stay was seen in the one study
that incorporated a shift structure intervention [38].
Another study found a perceived improvement in com-
munication between residents and nurses after the
implementation of a night-float system [41]; this could
also be seen to contribute to improved patient safety.
Another study found a reduction in handovers; this
could also have a positive impact on patient safety [62].
Differences were seen in the continuity of care in a
study reporting changes in shift structure, in which 80%
of respondents perceived a decline in patient care [50].
However, two studies outlined better continuity of care
arising from shift structure changes [48] and changes in
staff mix [39,40].
Duty hour reforms have both “technical” and “adap-
tive” components [63]. The changes not only require
modifications to staffing responsibility and team compo-
sition, but also challenge underlying assumptions about
what constitutes effective coverage and effective medical
education. The considerable variation reported in com-
pliance with duty hour reforms suggests varying
responses to the new policies. These variations may also
have a bearing on the successful implementation of new
staffing structures and policies. Organizations in which
medical leadership and staff perceive duty hour reforms
as a challenge to effective residency experiences might
be less successful in implementing new staff mixes or
schedules. In contrast, those organizations that accept
the need for reduced duty hours and seek ways to com-
pensate for increased handovers may be more successful
in altering their current practices.
The current literature considers neither the extent to
which organizations have embraced the need for
reforms, nor the underlying cultural dynamics that may
contribute to their acceptance. Focusing narrowly on
interventions that target compliance and workload cov-
erage, although an important stepping stone, does not
address the need to create an organizational culture in
which duty hour reforms are valued and supported by
staff. Examining the organizational culture and leader-
ship attributes and actions that support reforms and
assist successful implementation of these policies and
practices may provide a more detailed understanding of
why and how these interventions succeed in some con-
texts but not in others [64,65].
Future research in this area should focus on both
technical (e.g., use of technology, shift changes, staff
mix) and adaptive (e.g., culture, leadership support)
organizational aspects to aid in our understanding of
how best to respond to these duty hour reforms. Pache
and Santos [66] note that the way in which organiza-
tions respond to conflicting institutional demands var-
ies greatly depending on the organization’s internal
actors. Additional studies that examine the broader
context supporting new staff mixes, shift structures,
and communication technologies would likely provide
an informative lens through which to understand suc-
cesses and challenges in specific organizations and,
ultimately, to allow for a deeper appreciation of the
lessons learned.
Conclusions
The research on the organizational impact of duty hour
reforms is limited, and the majority of the work stems
from the reported experiences of individual hospitals in
the United States. Further research is needed to identify
the broader organizational attributes that may contri-
bute to success or failure in creating and implementing
organizational change. This knowledge will help hospi-
tals assess how interventions used in other settings
might be translated into local practice and how, ulti-
mately, to select and implement their own interventions.
Additional material
Additional file 1: The impact of interventions used in response to
changes in resident duty hours
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